extracted from the Web and annotated using a domain ontology. We focus on the Web data 23 tables as they contain, in general, a synthesis of data published in the documents. We propose 24 in this paper a flexible querying system using the domain ontology to scan simultaneously 25 local and Web data, this in order to feed the predictive modeling tools available on the 26 Sym'Previus platform. Special attention is paid on the way fuzzy annotations associated with
27
Web data are taken into account in the querying process, which is an important and original 28 contribution of the proposed system. 
35
In the framework of the Sym'Previus project (Couvert et al. 2007 and 36 http://www.symprevius.org), we have designed a complete data integration system opened on 37 the Web which allows a local database (Buche et al. 2005) to be complemented by data 38 extracted from the Web (Hignette et al. 2008 ). The local data were classified by means of a 39 predefined vocabulary organized in taxonomy, called ontology. This ontology is used to 40 extract pertinent data from the Web. We focus on the Web data tables as they contain, in 41 general, a synthesis of data published in the documents. Our aim is to integrate the data tables 42 found on the Web with the local data by means of a flexible querying system which allows the 43 end-user to retrieve the nearest local and Web data corresponding to his/her selection criteria.
44
With our solution, the end-user may simultaneously and uniformly query local and Web data 45 in order to feed the predictive modeling tools available on the Sym'Previus platform. 46 These developments have been introduced in the predictive modeling program Sym'Previus 47 (www.symprevius.org). Actually, to take into account the food matrix effect, predictive 48 models need raw data obtained from food product. Considering the large diversity of foods, a 49 local database seems to be too limited (i) to gather information for all food products, and (ii) 50 to have enough and adequate data to take into account the food variability. The simultaneous 51 querying in local and web data increases the accuracy and the pertinence of the simulation 52 results.
53
We first remind the semi-automatic annotation method (implemented in the @WEB tool, see 54 @Web demo) which allows data to be retrieved from data tables found in scientific 55 documents on the Web and to be annotated thanks to the ontology. As the local data and the 
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Web data tables were all together indexed by the ontology, it is therefore possible to use the 57 terminology defined in the ontology in order to query simultaneously those two sources of 
Materials and methods

68
Our annotation method which allows the Web data tables to be indexed thanks to the 69 vocabulary defined in the ontology has already been presented in details by Hignette et properties belong to the complementary subset of A in X. In a fuzzy set, elements can belong 131 partially to the fuzzy set, with a membership degree included between 0 (element which is not 132 part of the fuzzy set) and 1 (element which is completely part of the fuzzy set). The 133 membership degree of an element x of the reference set X for the fuzzy set A is denoted μ A (x).
134
When X is defined on a continuous domain, we talk about a continuous fuzzy set; when X is 135 defined on a discrete domain, we talk about a discrete fuzzy set. The support of a fuzzy set A 136 defined on a reference set X is the set (in the classical definition) of elements x of X such that 137 μ A (x) > 0. The kernel of a fuzzy set A defined on a reference set X is the set (in the classical 138 definition) of elements x of X such that μ A (x) = 1.
139
A trapezoid fuzzy set TFS is a special continuous fuzzy set which is described only by its higher is the membership degree of a value x, the more possible is x to be the "true" is the membership degree of a known value x, the more it is similar to the new value.
156
This is used in our instanciation method to represent the similarities between a term 157 from the web and terms from the ontology (in the instanciation of symbolic types). (one fuzzy set for each column).
209
The term similarity between a term x of the ontology and the term in the cell has already been which is one of the most popular similarity measures described by Lin, 1998. of its signature which were created for the row.
230
Example: Let us consider that Table 2 has been annotated by the semantic relation
231
GrowthParameterAw. Figure 3 shows the RDF graph which represents the instanciation of 232 this relation in the first data row of Table 2 . In Figure 3 , the RDF graph expresses that the row
233
(having the identifier uriRow1 in the RDF graph) is annotated by a discrete fuzzy set, called Consequently, we propose to realise those comparisons separately using two different 306 for a graphical representation).
307
The comparison results of fuzzy sets having the same semantic (similarity or imprecision) and 308 associated with different selection criteria are aggregated using the min operator. Therefore,
309
an answer to a query is a set of tuples composed of (i) the pertinence score ps associated with Microbial growth kinetics are usually described using primary models with four main 
where µ max is the specific growth rate in the considered food and in the considered 342 temperature, pH and a W conditions, µ opt is the optimal growth rate value when temperature, 343 pH and a W are set to their optimal values, and X min , X opt and X max are minimal, optimal and 344 maximal temperatures, pH, and water activities for growth. n is the shape parameter of the 345 CM model. and a W conditions. In the Sym'Previus calculation tools, these data can be entered following 
Instanciation of numeric types
376
The instanciation of numeric types was analysed for the first data row of each 
383
There also were three errors in interval reconstruction (values were considered as isolated 384 while it was an interval) and one error in the construction of a minimum/optimum/maximum 385 trapezoid fuzzy set (values were considered as isolated). For all 100 remaining relations, all 386 numeric values were correctly instanciated.
388
Instanciation of symbolic types
389
The quality of the instanciation of symbolic types was evaluated on 185 instances of food 390 products extracted from the corpus of 60 tables. For those food products, the "best match" in 391 the ontology (i.e. the term in the ontology that was the nearest to the meaning of the term in membership degree in the fuzzy set used for the instanciation, the "best match" is always 396 considered as being in last position. This evaluation at worse comes from the need to 397 manually validate the instanciations: if we ask a user to choose among the 5 terms having the 398 best membership degree, we want to be sure that the "best match" is among those 5. On the 399 185 terms from the web, 78% had a "best match" for which the term similarity with the term 400 from the web was not null, 46% had their "best match" in first position in the computed 401 instanciation, while 66% had their "best match" among the five best positions. These results
402
validate the approach of keeping a fuzzy set for instanciating the symbolic types, instead of 403 keeping only the term in the taxonomy having the best similarity with the term in the In preliminary tests performed on the RDF graph database composed of more than 22.000
407
RDF triples (312 graphs), we have evaluated 5 queries (see Table 3 ) covering at least 50% of 408 the database entries. Querying quality is assessed using two measures: precision and recall.
409
Precision is the ratio of correct answers over the total number of computed answers. The following example presents Listeria monocytogenes growth simulation in cold smoked 
Conclusion and perspectives
458
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